Anti-GAD monoclonal antibody delays the onset of diabetes mellitus in NOD mice.
Insulin Dependent Diabetes Mellitus (IDDM type I) is the result of autoimmune destruction of insulin producing pancreatic beta-cells by the cellular immune system, specifically, autoreactive T cells. Disease progression is evident by multiple autoantibodies responding to self-antigens in a cascade mechanism, wherein the first self-antigen induces the activation of the immune system, leading to the destruction of beta-cells and consequently, exposure of other antigens. Glutamic Acid Decarboxylase (GAD) is recognized in the literature as a primary autoantigen involved in the cascade. We questioned the immunological involvement of this autoantigen in the overall progression of the disease, specifically if antigen recognition by the cellular immune system (T cells) is necessary for organ specific autoimmunity and cellular toxicity. We tested this hypothesis by isolating, purifying and injecting monoclonal antibodies against GAD (anti-GAD Ab; 0.1 mg or 0.3 mg) into non-obese diabetic (NOD) mice on a weekly basis. We suggest that the anti-GAD Ab will bind to the GAD antigen, or perhaps bind to the epitope presented in association with APC-MHC and prevent T cell recognition, thereby delaying disease onset. Our results demonstrate a delay in the onset of diabetes and a decrease in the severity of insulitis in our test animals, when compared to controls. The mechanism of action of the anti-GAD Ab may be associated with a passive protection mechanism, as evidenced by the fact that splenocytes transferred from anti-GAD Ab treated mice did not prevent or delay diabetes in syngeneic irradiated NOD mice. The mechanism of diabetes prevention by administration of anti-GAD antibody could be associated with an interference in recognition of GAD by T cells, and continuing research will be perform to investigate this hypothesis.